AB Calculus Review Sheet #2

Rules  Review the rules for differentiation: Sum, product, quotient, Chain, and power.
Review the rules for differentiation of special functions: trig, exponential, general
inverses, inverse trig, logs and natural logs, implicitly defined functions, and
functions defined by integrals.

Review rules for definite and indefinite integrals.

Review rules for integration by parts.

Review writing the equation of a tangent line.

Review using a tangent line as a linear approximation of a function.

Create your own list of rules!!!!1!!1

-----

L. If y =(4x+1)(1-x)’ then

& &

(A) -12(-x)  (B) (1-x)*(1+8x) ©) (-x)’(1-16x)

(D) 3(1-x)’(4x+1) (E) (1-x)*(16x+7)

2. If y= 2-x thenﬂ=

3x+1 dx
a) - (3x11)2 ® 56551'5)7 © —(373-17 D) @{T)f ® (3%:%
3. If y=v3-2x tﬂen%=

4. The normal to the curve represented by the equation y= x2 + 6x+4 at the point (-2, —4)
also intersects the curve at x =

| 7 1
WS ®-3 ©-3F o3 @-1

X

5. Find y’ given y = Ine: -

X

1 1 *-2
— B == © -= ®o ® 2

e* -1 e*—1 e* -1

(A) x-

g

4
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irrough 10, differeniiable funcrion f and g have the values shown the in table.

x f [ ls g
0 2 1 S -4
1 3 2 3 -3
2 5 3 1 i)
3 10 |4 0 -1

6. If B= f-g,thenB'(2) =
(A) -20 B) -7 (C) -6 D) -1 (E) 13

7. If H(x) = f(x), then H'(3)=

1 1 2
8. If D=§,then D'D)=
1 1 S| 1
@W-3 ®-3 ©-3 O®3 ©®3
9. If M(x)= f(g(x)), then M'(l) =
A) -12 B) -6 © 4 D) 6 (E) 12
10. If S(x) = /' (x), then §'(3) =
1 1 1
@ -2 ®-3 ©3 ) 5 ® 2

11. A differentiable function fhas values shown. Estimate f7(1.5).

x |10 12 |14 |16
f® (8 |10 [14 |22

(A) _8 B) 12 (C) 18 ®) 40 (E) 80

12. Find % given y = In(secx +tanx).

1 sec? x

(A) secx B Soc x (C) tanx+ —
1 1

(D) secx + tanx (E) - secx +tanx

o9
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13. Find 7° given y=sin"' x~y1-x*

@ S (B)
(D) 1"_:2 E)

14, If x° —xy +y° =1,then%
w 2

2 2
3x” +3y -y
D) .

xdx
15. =
J-l+4x2

(A) éln(1+4x2) +C

(D) %1n(1+4x2)+C

dx
16. j-1+4x2 B

(A) tan'@x)+C

(D) é—tan'l(2x) +C

(B)

1
® 81+ 45} "e

(E) %tan’l (2x)+C

(B) %ln(1+4x2)+C

(E) "l—ln(l+4x2)+C
8x

2 I+x

= © 2
l-x l1-x
1+ x

1+x
3’ -1 y=3x2
— ©) ==
1-3y 3y*-x

(E) 3x2+322.

x
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1
©) Z‘m 4x? +C

1
C) ——
© 8(1+4x2)2+c
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(A) -;-ln(1+4x2)2 +C

18. [———-=
Jiwll+'4x2
(A) Wira+c

8

(D) ';‘tan—l @2x)+C

19. I(sinx—3cotxsinx) dx=

(A) —cosx-3sinx+C

(D) —cosx+3cscx+C

x
20. |———
J- cos’(3x?)

(A) -;-arccos(3x2) +C

(D) —;’-sec(3x2 Y+C
21 [tan(5x)dx =

(A) Ssec?Sx+C

(D) -5In|cos5x|+C

(B) i—Ju 4x% +C
® -7——+C
(1+4x2)

V1 +4x2
—+C

4

(E) %lmlH 4x* +C

(B)

(B) cosx+3sinx+C

(E) none of these

(B) —é—tan(sz) +C

(E) none of these

(B) —%lnlcosSx[«}—C

® Zhnftanse+c

page 4

© +C

" 8(1+4x?)

(©) -;-sin—l(2x)+C

(C) cosx+3csex+C

©) -—é— tan(3x*)+C

©) -—%lnlsec 5x|+C
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-, Ay
22.If y=2"* ,then ==
dx

(4) 10x-2%  (B) &7 (C) 10x2:2* (D) 2 () 2% In2

23. If y =log, 4x, then %:

1 1 1 1 1
(A) < (B) 2% ©) h3 D) o3 142)) rm

Free Response Questions:

1. Given the function f defined by f(x)=x’-x* —4x+4.

(a) Find the zeros of f.

(b) Write an equation of the line tangent to the graph of fat x =—1.

(c) The point (a,b) is on the graph of fand the tangent to the graph at (a,b) passes through
the point (0,—8) which is not on the graph of /. Find the values of a and 5.

2. Given the curve x +xy+2y* =6.
(a) Find an expression for the slope of the curve at any point (x, y) on the curve.
(b) Write an equation for the line tangent to the curve at the point (2,1).

(c) Find the coordinates of all other points on this curve with slope equal to the slope at
2,D). '

3. Let fbe the real-valued function defined by f(x) = J+6x.

(a) Give thé‘ domain and range of f.

(b) Determine the slope of the line tangent to the graph of fat x = 4.

(¢) Determine the y-intercept of the line tangent to the graph of fat x =4.

(d) Give the coordinates of the point on the graph of f where the tangent line is parallel to
y=x+12.

i el
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[ 3

1
k-2
x-2

4. Let fbe the function given by f(x) =
(a) Find all the zeros of f.

(b) Find ().
(c) Find f'(-1).

(d) Find the range of /.

n _
5. Line [ is tangent to the graph of y=x —3%6 at the point Q, as shown in the figure below.

%

(0, 20)

PO S00

(a) Find the x-coordinate of point Q.

(b) Write an equation for line /.
2

(c) Suppose the graph of y =x -——5%0— shown in the figure, where x and y are measured in

feet, represents a hill. There is a 50-foot tree growing vertically at the top of the hill.

Does a spotlight at point P directed along line / shine on any part of the tree? Show the
work that leads to your conclusion.

6. Consider the curve defined by the equation y+cosy=x+1 for 0< y <2x.

Find = in terms of y.
(a) Fin = y

(b) Write an equation for each vertical tangent to the curve.

2
(c) Find % in terms of y.
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(4]

Az 2
Given the function f defined by f(x) = x3 - x2 - 4x + 4,
(a) Find the zeros of f,

(b) Write an equation of the line tangent to the graph of f at x = -1,

(c) The point (a,b) is on the graph of f and the line tangent to
the graph at (a,b) passes through the point (0,-8) which is
not on the graph of £, Find the value of a and b,

@ x*-x-4x+4=0
x2(x-1) = 4 (x-N=0
X-1(x% =0
X=1, *2

®) flxe 3xx -4

£le-n= 1
£fe-0n=6
.,1_(, (¥ +1)
"("'1 +q=°

©) Lot eoxTacia (ab), (0,18) £, Bao olepe Tl >
13

a
e = aP-a*-4a+4=F

23p3. 245 4 -8 =%

= 30%-2a -4

203-aS-12=0 2] 2 o 3 -\\z;
=0 —
@-2(2at+ 32 +0)

2 3 e \9
Q=2

f(2)=3-4-3x4=0

o 0= Qud =0




1973 AB 3, BC 1
Given the curve x + xy + 2y2 = 6,

(a) Find an expression for the slo
on the curve,

(b) Write an equation for the line tangent to the curve at the
point (2,1),

(¢) Find the coordinates of all other points on this curve with
slope equal to-the slope at 2,1).

pe of the curve at anmy point (x,y)

@ X+ %g+247=0

dy dy _
I+de+%+ 4-3 ™ o)

(X+ 4y ) t.%_- ~ (1+g)

dy __ ™8

dx”™  X+4y

R R R
X +4y 3

34-393: ‘K'\"Ab
4= 3-x

x 4 x(3-x)+ 2(39=6
' x % 4% +12=0
(X- Y X-2)=6
X=6,2

= b= yr-3 Odac Po-ul\fdo C(a,'33




_ 1976 AB 1
Let f be a real-valued function defined by f(x) -'{1 + 6x ,

|
|
(a) Give the domain and range of £, . |
(b) Determine the slope of the line tangent to the graph of f
at x = 4, ‘
(c¢) Determine the y-intercept of the line tangent to the graph of
f at x = 4,
(d) Give the coordinates of the point on the graph of f where the
tangent line is parallel to y=x+ 12, :

@ Domact A £2 {x: x2-1]
Ramag of £ = {y: 424}

b) y = ‘1:53::::
( fx) it ox

ACOER

@) fca=s
>
\5—'5.= 15 (Xr'43

N
L&:“gx‘\'s

X wtr et G ‘%?
Nt gextiz = Heast
@) famopt Lok 4

3

N 14 bx
q = 1+6X

X = 4/3
L(42) =3

(4/31%)

= |

Mg
s



(a) Find all the 22ro
(b) Find f(1).

£,

I
J

- © Finds(-1).

(d) Find the range of f,

=2
4. Let f be the function given by f(x) = '—:'——

1421 A
— -

(’) §(x) =
Cxe-21

(b) For X200, X2

O &= lxl=2, ysa

X -3
f'(1)=o0
-x=2
(C) For X<o, {-(x) £ __X____ )u\ q
| { (- -2 ,
f!(x)g (x- 2M(x§,a)l (x.a |
' =4
s f'(-1) 5
) “ley =y
; 7
Grogh of £ | )
| : >
—,—""‘""’-—i Ny a

[: X =-2

[: f'(1) =0
[¥'Cx)=

fie1)e &

-3 M IxX]| o~ <&

1/3 §-4,1
0/3_ ::: o Lo arks
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(a) letQ be_(a,a'— %26) _

()

()

Solution

.

[dy _,_ &
dz — 250

setting slopes equal:

.a?
LI (G-WJ)—?O

250 a
[ a =100 *
o
[ d =1= =
dz ~ 250
i . = __G—
equation for £: y = (1 250) z +20
setting y-values equal:
. ) “3
(1 5 a+2o_a-m
L a =100
y=-g-z-|-.-20

helghf. of hill at z = : 250+

2502
500 = 125 feet

height of line at z = 250 ;

y=250 — ——

y= 2(250) +20 = 170 feet

Yes, the spothght’ hits the tree since the height of
the line is less than 'the height of the hill + tree

which is 175 feet.

Points

4 <

1%5¢ Ab L

Seals

la

: slope of tangent line from parabola

500

3
: uses the condition that' (a,a - _a_) is

on line ¢

i !

: uses the condition that slopes are

equal at Q

. answer

0/1 if studeat is solving an irrelevant

equation

: slope

0/1ifm<0

: equation

: height of hill "
: height of line

0/1 if height < 0

: answer with analysis




Condder the curve defined k

cm.cm_us AB - QUESTION NO. 4

® BANANAA W b oy M w 4 1 Tar 0 € v <
the equatian v < coey T+l OEYS

(a) Find % m'terms of ' y.

(b) Write an equation for each verucal tangent to the curve.

(c) Find g in terms of y.

.. (Q)A%?Si“‘sxi:\
Ty e s
2 (1-siny) = |

3‘{7 \s'mﬂ

() % ontehied cdensinger

=T
L “/a-‘ |

0 %%- d______(‘g%‘:;)

X
= “'( U’S%A%K)
- (1= sxmi) |

WY T sm;\

(1- smy)*

of

- T
(1-smy ¥

’ Z Tmplicit Dr@&rw"\a’non

) k “\0&2/3 lg MJX‘

3

(-1) o et weth respect fox (may WWP'FVN act (2) anly
D) far chaun rule ecroc or mcm'rec\' Ar%fcf’m‘;h\ of RY
<1 4y + Iy Mg = |

1+ Sdues e 4 gy :
RS ) no“;oc‘mém&nqu"red

F—nés!&dwelﬁ/dx does oot exdist

I= Es’ragas\s n% &‘ve:m\ms uht S“b&r‘
Z% de des net exist

s Sclves Tk Qquo*m%r st \nv&\&-'mﬁ:m%
K \)@"‘&\oﬂ' \&50\0’(100 %o &wg eﬂUA-m GF \)ujntqnl
“) Slododk et éaa&mi with m&:%md dal g,

' ‘I3 i shoded's &‘“’&x oluu.ys wists and shodet
says-there ar ne \Krldud 'kon%v&s

- smx

3: Inghedr Weahlin
&y &"bx tsm‘racpc\w\-ac ‘)Na\u&m y
&a) By coadvs et
|+ Sobehloles o shodens b ofbc
LGroichon ond sdhes ¢ 34 g2 .
NE NS



